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WHEEL FOR MANDREL OF PIPE 
STRAIGHTENING PRESSES 

BACKGROUND OF THE INVENTION 

1. Field of the invention 
The present invention is related to the ?eld of pipe 

straightening presses used to straighten out ?exible irriga 
tion pipes that have been bent or dented. 

2. Description of the prior art 
Irrigation of large areas is accomplished With long pipes 

that are made from thin aluminum for various reasons. The 
pipes are therefore ?exible, and over time become bent at 
some points by accidents or mishandling. Anumber of shape 
restoring presses have been proposed to straighten out such 
pipes, and thus extend their useful life. 
A pipe straightening press 20 in the prior art is shoWn in 

FIG. 1. The press comprises a mandrel 22 that is attached to 
the end of a long support arm 24. The mandrel comprises an 
upper jaW 26 and a loWer jaW 28, each being substantially 
holloW, With a continuous curved outer surface. Additional 
mandrel structure (not shoWn in FIG. 1) is located Within the 
jaWs, and couples them to each other and to the support 
structure. When the jaWs are contacting each other the 
mandrel is said to be in its contracted state. The contracted 
mandrel is inserted in pipe 30 through mouth 32, Whose rim 
33 may feature a lip 34. The mandrel is then moved by the 
support arm into the pipe in the direction of arroW 35, up to 
a point 36 Where the pipe is bent. 

The mandrel is moved With respect to the pipe in one of 
tWo Ways. The pipe may be held stationary, and the mandrel 
be moved Within it. Alternately, the mandrel can be held 
stationary by attaching the other end of the support arm to 
?xed structure. 

Once at that point, the mandrel is stopped and expanded 
by a remotely effectuated lateral translation of the jaWs With 
respect to each other, as seen in FIG. 2. There are various 
mechanisms for accomplishing this. According to the 
mechanism of FIG. 2, the jaWs of mandrel 22 are connected 
by jointed cams 40. A pull rod 42 is parallel to support 
member 24, located substantially Within it, and can be 
pushed in or pulled out relative to it from a large distance 
aWay from the mandrel. When it is pushed in, it pushes on 
the joints of the cams to drive the jaWs aWay from each other. 
When the mandrel is expanded, the outer surfaces of the 

jaWs ?t matingly in the interior Walls of the pipe and push 
against them, Which straightens out the pipe at point 36. 
After that the mandrel is contracted again to be moved to 
another point With a bend, or WithdraWn from the pipe if 
there are no other such points. 

A problem With this press is that pushing the heavy 
mandrel Within the pipe is done against friction of the loWer 
jaW against the interior Wall of the pipe. This requires a lot 
of strength and thus causes fatigue to the operator over a 
long time, as the pipes are typically 40 feet long, and can be 
bent at any point Within that length. A fatigued operator Will 
have diminished productivity. In addition, the friction short 
ens the useful life of the mandrel and of the pipe being 
repaired. 
A solution to this problem has been to use a machine to 

move the mandrel With respect to the pipe. This, hoWever, 
does not prevent the Wear and tear of the mandrel and the 
pipe that result from their friction against each other. 

BRIEF SUMMARY OF THE INVENTION 

The present invention overcomes the problems and limi 
tations of the prior art. 
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2 
Generally, the present invention provides a pipe straight 

ening press With a Wheel coupled to act on the underside of 
the press. The Wheel protrudes beloW the loWest point of the 
outer surface of the loWer mandrel jaW When the mandrel is 
contracted, but does not so protrude When the mandrel is 
expanded. This Way the Wheel alloWs rolling the heavy 
mandrel for positioning Within the pipe, but does not inter 
fere With straightening the pipe. 

In the ?rst embodiment of the invention, the Wheel is 
rollable around an axle that is ?xedly attached to the support 
arm. The upper jaW of the mandrel is ?xedly attached to the 
support arm. When the mandrel is contracted, the Wheel 
protrudes beloW the outer surface of the loWer jaW. When the 
mandrel is expanded, the loWer jaW lifts the support arm and 
the Wheel With it. 

In the second embodiment of the invention, the Wheel is 
located Within the mandrel, is ?xedly attached to the upper 
jaW, and protrudes through an opening in the outer surface 
of the loWer jaW only When the mandrel is contracted. 

In the third and preferred embodiment, the Wheel is 
coupled to the mandrel, and biased doWnWards and out of 
the loWer jaW by the upper jaW acting on the Wheel axle 
through a spring. The spring is strong enough to lift the 
mandrel by a lever action, but Weak enough to give Way in 
response to a sudden impact. Accordingly, When the press is 
shoved into the mouth of a pipe, the rim hits the Wheel, but 
the spring alloWs the Wheel to be temporarily pushed in the 
interior of the mandrel, thus absorbing the impact. This 
eliminates the requirement that the mandrel be additionally 
lifted for the Wheel to clear the rim. 

It Will be appreciated that the invention Works regardless 
of hoW the mandrel is moved With respect to the pipe. This 
and other advantages of the present invention Will be under 
stood and more appreciated after a consideration of the 
folloWing draWings and the detailed description of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side vieW of a pipe straightening press in the 
prior art and a bent irrigation pipe. 

FIG. 2 is a side vieW of the press of FIG. 1 straightening 
out the bent pipe of FIG. 1. 

FIG. 3 is a side vieW of a pipe straightening press 
according to a ?rst embodiment of the invention, With the 
mandrel in the contracted state. 

FIG. 4 is a side vieW of the press of FIG. 3, With the 
mandrel in the expanded state. 

FIG. 5 is a bottom vieW of a pipe straightening press 
according to a second embodiment of the invention. 

FIG. 6 is a side vieW of the press of FIG. 5, With the 
mandrel in the contracted state. 

FIG. 7 is a side vieW of the press of FIG. 6, With the 
mandrel in the expanded state. 

FIG. 8 is a side vieW of a pipe straightening press 
according to the preferred embodiment of the invention. 

FIGS. 9, 10 and 11 are side vieWs of the press of FIG. 8 
illustrating successive stages of the position of a Wheel and 
the action of a spring as the press is being pushed into the 
mouth of an irrigation pipe. 

FIG. 12 is a side vieW of the press of FIG. 8 illustrating 
the position of a Wheel and the action of a spring of the press 
When the mandrel is expanded. 

DETAILED DESCRIPTION OF THE 
INVENTION 

As has been mentioned, the present invention provides a 
pipe straightening press With a Wheel coupled to act on the 



5,826,457 
3 

underside of the press. The Wheel is coupled in such a Way 
that it accomplishes a dual goal. 

First, When the mandrel is in the contracted state, the 
Wheel protrudes beloW the loWest point of the outer surface 
of the loWer jaW. This enables moving the press easily Within 
the pipe, as the Wheel rolls freely. 

Additionally, When the mandrel is in the expanded state, 
the Wheel no longer protrudes beloW any point of the outer 
surface of the loWer jaW. This Way it does not interfere With 
the process of straightening out the pipe. 

The Wheel is rollable around an axle that is preferably 
short. In this description, coupling of the Wheel means 
actually coupling the Wheel axle. Aperson skilled in the art 
Will be able, in vieW of the present description, to discern 
many Ways of coupling the Wheel to a press in order to 
accomplish the dual goal of the present invention. 

Further in the present description, the mandrel is 
described as being moved, While the pipe is described as 
being stationary. Such movement of the mandrel is under 
stood to be movement of the mandrel With respect to the 
pipe. It is entirely possible to accomplish such movement by 
holding the mandrel stationary, and moving the pipe only. 

A?rst embodiment of the invention is noW described With 
reference to FIGS. 3 and 4. In FIG. 3, press 50 comprises a 
mandrel 52 being attached to the end of a long support arm 
54. The mandrel is expandable to an expanded state and 
contractible to a contracted state by respectively opening 
and closing jaWs 56 and 58. 
AWheel 60 is rollable about a short axle 62. The axle is 

attached to the underside of the support arm, and in such a 
distance that the Wheel protrudes beloW the loWer jaW 58 
When the mandrel is in the contracted state. Further, it does 
not protrude this Way When the mandrel is in the expanded 
state, as seen in FIG. 4. Indeed, to straighten pipe 66, the 
loWer jaW lifts the rest of the mandrel, the support arm, and 
the Wheel With it. 

To improve the structural stability of the press, it is 
preferred that one of the jaWs be ?xedly attached to the 
support arm. For the ?rst embodiment, it is imperative that 
the loWer jaW be movable With respect to the support arm, 
and thus can not be ?xedly attached to it. Therefore the 
upper jaW is preferably thus attached. 
A second embodiment of the invention is noW described 

With reference to FIGS. 5, 6 and 7. There the outer surface 
of the loWer jaW has a small opening, and the Wheel is 
coupled to the mandrel in such a Way that it protrudes 
through the opening When the mandrel is in the contracted 
state, and does not so protrude When it is in the expanded 
state. 

As seen particularly in FIG. 5, the press comprises a 
mandrel 72 at the end of a long support arm 74. The outer 
surface of loWer jaW 78 has an opening 80. Wheel 82 is 
supported by a short axle 84 in such a Way that it can roll 
around it, and protrude through opening 80 When the jaWs 
are brought close to each other. 
As seen in FIG. 6, axle 84 is ?xedly attached to the inside 

of upper jaW 86 by vertical member 88, or other equivalent 
structure. Attachment is such that Wheel 82 protrudes at least 
partly through opening 80 When mandrel 72 is contracted. 
This Way the Whole structure can be rolled Within irrigation 
pipe 90 according to the direction of arroW 92. 

FIG. 7 shoWs mandrel 72 in its expanded state; hoWever, 
the mechanism for expanding it is not shoWn so as not to 
complicate the draWing unnecessarily. Given the design, 
expanding the mandrel automatically lifts Wheel 82, With 
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draWing it from the opening. This Way the Wheel does not 
interfere With straightening of pipe 90. 

It can noW be appreciated Why the second embodiment is 
preferred to the ?rst. First, the mandrel is heavy, and located 
at the tip of the long support arm. In principle, it is preferred 
to incorporate the Wheel at the end of such structure, Which 
is the mandrel, not the support arm. Additionally, in the 
second embodiment it is possible to have loWer jaW 78 
?xedly attached to the support arm, as opposed to having the 
upper jaW thus attached. Accordingly, less energy is required 
to straighten out the pipe, because the mechanism that 
separates the jaWs for expanding the mandrel need not Work 
to also lift the support arm. 

A third embodiment of the invention is noW described 
With reference to FIG. 8. The third embodiment is the 
preferred embodiment because it improves on hoW the 
Wheel is coupled to the mandrel. 

The third embodiment again provides a mandrel 102 
coupled to the end of a long support arm 104. The mandrel 
has tWo jaWs 106, 108, of Which loWer jaW 108 is ?xedly 
attached to support arm 104. AWheel 110 is freely pivotable 
around suspension point 112 of the loWer jaW by means of 
a lever 114. Lever 114 has a surface 116 at the end aWay 
from the suspension point. When the lever is pivoted to one 
extreme of its travel, Wheel 110 protrudes partially through 
an opening 118 that is similar to opening 80 of FIG. 5. The 
pivoting action of the lever permits the Wheel to be pushed 
completely aWay from the opening and into the loWer jaW 
With only enough force to overcome the Weight of the Wheel, 
When the lever is unobstructed. 
A spring 120 is coupled to upper jaW 106, preferably by 

means of a projection 122. When the mandrel is in the 
expanded state the spring does not reach the lever. The 
spring is aimed so that it contacts surface 116 of the lever 
When the Wheel protrudes from the opening and the mandrel 
is contracted. Then spring 120 biases lever 114 doWnWards, 
thereby indirectly biasing the Wheel out of the opening. The 
spring biases the Wheel With such force that the Wheel 
maintained out of the opening While the mandrel is rolled 
Within a pipe in its contracted state, but it recedes momen 
tarily When the Wheel is subjected to a sudden impact, such 
as When the contracted mandrel is ?rst inserted in pipe, and 
the protruding Wheel is hit by the rim of the mouth. 

Alternately, the spring can be attached directly to the 
lever, and be pushed doWnWards by action of the upper jaW. 
In either case, surface 116 can have a Well for containing the 
spring as it is bent. 
The advantage conferred by spring 120 is noW described 

With reference to FIGS. 9, 10 and 11. These FIGS. illustrate 
successive stages of the preferred embodiment of the inven 
tion being initially pushed into mouth 132 of a pipe 130. It 
Will be appreciated that the spring action Would be the same 
if rim 133 of mouth 132 had a lip similar to lip 34 seen in 
FIG. 1. 

In FIG. 9, the front end of mandrel 102 has been inserted 
into the mouth and pushed in a little. Lever 114 is forced 
doWnWards by the Weight of Wheel 110 and by the force of 
spring 120. 

In FIG. 10 the mandrel has been forced into pipe 130 long 
enough so that rim 133 has impacted Wheel 110. 
Momentarily, then, lever 114 has been lifted, While spring 
120 has given Way. 

In FIG. 11 mandrel 102 has been pushed in a little more. 
Spring 120 has pushed lever 114 doWn, and Wheel 110 out 
of the opening, thereby lifting the entire mandrel. The press 
is then ready to be rolled into pipe 130 up to a point of bend. 



5,826,457 
5 

FIG. 12 shows the preferred embodiment of the press in 
the expanded state. Spring 120 no longer biases lever 114 by 
?at area 116. The inner Wall of pipe 130 has rotated lever 114 
by pushing Wheel 110 into the opening. 

In the present description numerous details have been set 
forth in order to provide a more thorough understanding of 
the present invention. It Will be obvious, hoWever, to one 
skilled in the art that the present invention may be practiced 
Without these speci?c details. In other instances, Well knoWn 
features have not been described in detail in order to not 
obscure unnecessarily the present invention. 

The invention claimed is: 
1. A pipe straightening press comprising a support arm 

and a mandrel coupled to an end of the support arm, the 
mandrel comprising an upper jaW and a loWer jaW that can 
be laterally translated With respect to each other, the loWer 
jaW having an outer surface, the mandrel being said to be in 
its contracted state When the jaWs are accordingly close to 
each other, the mandrel being said to be in its expanded state 
When the jaWs are accordingly far from each other, the 
mandrel capable of being inserted in a stand alone irrigation 
pipe and straightening the pipe When the jaWs are moved 
such that the mandrel is changed from its contracted state to 
its expanded state, the press further comprising: 
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a Wheel coupled to the press in such a Way that When the 

mandrel is in the contracted state the Wheel protrudes 
beloW the loWest point of the outer surface of the loWer 
jaW and can roll, and When the mandrel is in the 
expanded state Within the pipe the Wheel does not 
protrude beloW the outer surface of the loWer jaW; and 

an opening in the outer surface of the loWer jaW, and 
Wherein the Wheel is coupled to the mandrel in such a 
Way that When the mandrel is in the contracted state, the 
Wheel protrudes through the opening, and When the 
mandrel is in the expanded state Within the pipe, the 
Wheel does not protrude through the opening. 

2. The press of claim 1, Wherein the Wheel is rollable 
around an axle, and the axle is ?xedly attached to the upper 
j aW. 

3. The press of claim 1, Wherein the Wheel is coupled to 
the mandrel such that When the mandrel is Within the pipe 
and is taken from the contracted state to the expanded state, 
the interior Wall of the pipe pushes the Wheel through the 
opening into the mandrel. 

4. The press of claim 1, Wherein the Wheel is rollable 
around an axle, and the upper jaW biases the axle through a 
spring When the mandrel is in the contracted state. 

* * * * * 


